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(57) An informatioh recording mediuim suitable for 
optical dbcs 8uch as DVD-R/M is provided for tnt^ 
grated management of data as objects in different lands 
of AV fbrmats. Also apparatus is provideid for data 
recording and playing to the rnecfiurtt The hriecBurn 
stores management information ihcfudihg pmgfarn 
chain Infbrrnafion (PGC ir^brmation) defihhig the play* 
b^ck orddi^ of the objects, and object informaiibh coh- 
tatning infonriation relevant to the objects, the object 
informafib^ has general iriformationi . of the object 

Flg.10 



attribute iriformation and a map associatir>g a playt>ack 
lime point of the object with an address ori the opfeal 
disc of a componoTt of tfie object to be played. The 
PGC information ha^ ceit inforrnatioh Including tnforma- 
tidri aboiit ^rpe of ob}^^^^ idehtificatioh iriformatiofi The 
ordei' of the cell irifarmatidrii iii tfie PGC infbitTetioh cor- 
responds to die order iri which the dbjeds are played 
bade 
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Description 

m6i I 1^8 #|^catioh is based on appllcaiion Na 
10-289089 fifed in Japaa the contents of wMch is 
herein incofporated by reference. 

BACKQROW© OF THE IMVENt^ 

IPteid of tfie Invention 

10 

r0002] The present mvenBon relates to reada- 
l3leMntat3ie infbrmafion recording medium. More specif- 
icaHy, the present invenb'pn relates to an Information 
recording medium for recording multimecBa data in dif-^ 
ferent lands of formats such as movie image data, stti is 
picture data arxi audip datg; and a data recordihg appa^ 
ratus and replaybig ^jpiSitus medfuni 

2.Related Art 

20 

[0003] 6a/iBldpmenf of phase ci^ge type disc 
DVD'RfiM has Increased recording capacity of a rewri- 
table optical disc from about 650 MB tb a im GB, The 
DVD- RAM is now expected tD becomjd a r^edium not 
only lor con^xiters but also a recbrd|n£^la^^ iji^dium 2S 
lor audioAndeo (hereinafter abbre^ed 3$ AV) technol- 
ogies In combination with standardization of a digital AV 
data cocfing te^hfi^Me caDed MPEO ^PEGSi^ Specffif- 
cariy. the CVD-RAM is expected to replace maghefic 
t£9)e which httt>een a nfia^AV recording nradiunrt so 

(DNHD-RAM) 

{D0O4j Adimncement hi high-dersily recording 
technology for rewrSabte optical discs in recent years ss 
has made it possiUe tb store not only computer data 
and audio data but also image data as well 
JPOOSI Conventionaliy, land and groove are formed 
on a signal recording surface of the optical disc. - 
[O0O6] Signals used to t>e recorded onfy on the land 40 
portion or in the groove portion. Later, land-group 
recordinQ method was developed for recording signals 
botti in the larxJ portion and in the groove portion, prac- 
tically doubling the recording density f=Gr example, a 
technique disclosed in Japanese Patent Lald-Open 46 
Publication No. 8-7282 is weD Iviown. 
[O0O7] Arx>ther of such techniques is CLV (Constant 
Linear Velocity recordlngi) method for improving record- 
ing density. F^rbm tNs technique^ zone CLV method was 
developed and is now commercially practiced for simpli- so 
Tied control in application. Japanese Patent Laid-Open 
Publication Nd 7-93873 is a known example of this 
technique. 

[0008] With such development in the optical disc for 
greater recordir^ capacity a technologtcal dnaflenge is 55 
how tb record AV data including image date, thereby 
achieving new perfor man ces and fcmctions that have 
never been realized by prior art AV apparatuses. 



I0009I The deralopni^ of tfie large-capacity rMnt- 
table optical disc is expected to replace the coriyerH 
tional ia^ m&dkm for recorcfirig^^l^^ AV data. Ihe 
ctiange from tape to disc w3f bmg stbstarrtiai changes 
Ui the fMnc^'ph and peHbrmance of tfie AV equ^ment 
IDOIQI The biggest change to be brought by the 
disc is tremendous improvement in randorn ^cesis 
capatxiity. If t^ is to be accessed randomly, rewinding 
time of tiie tepe. whidh Is usually a few minutes per reel, 
must be taken into accduht ^ich arl access time h 
extremely slower than a seeK time (vyhich Is shcfrter tfian 
a few tens of millisecond.) fdr the opi6c»i cfisc. tlHJS. ih a 
practical sense, the tape cannot be a rarviom access 
medium. 

PM>11] . Such a supseiti ia^^ 
the bp6cail dbc can reaftzd dbfributed recorcfing of AV 
date in the optical disc, whiph was not possible the 
conventional tape medium. 

[001 2) Retiring now to the attaiched drawing Fig. 
1 is a block cfiac^am of n qVD r#poncier drive imlL The 
drive unit compriifees an optical' picki4> 11 for readnig 
date stored in a DVD- RAM cfisc 1 00, an ECC (Edrpr Cor- 
recting Code) processor 15^ a tihamcH bufl^ 13. a 
switch 14 for seleciirig belwecytftipuit end outpiiitp and 
from tie track buffer 13, an encod^ 15, and a decoder 
ia 

IP013]' As slibwn in the figure, the DVD-RAM disc 
100 uses one sector (1 sector « 2KB) as a smallest unit 
of (tote recoidin^ and one ECC block (1 ECCbtock«16 
sectors) is used as a unit for error oonrectirig cperatipn 
perfonnedl)y the ECC processor 12^ ^ 
[0014] The track l>uffer 13 is a buffer for stonngAV 
date at a variable tM rate to record AV date effectively iii 
tiie DVD-FkAM dasc 100. SpecTicalfy^ reading^writirKi for 
the DVD-F\AM 100 is performed at a fixad rate (V%)i 
whereas tiie bit rate (Vb) of AV date is varied accmfing 
to complexify of contente (e.g. an irnage for video date)^ 
The buffer 13 absorbs difference between these two bit 
rates. VMien the AV d^ have a fixed bit rite such 
a video CDi then the track buffer 13 is; not requirecl 
IP015) Iftiiistrackbuffer 13 s used more effectivefy. 
distributed recording of AV date on tiie disc 100 
becomes possfole. This will be described more specifi- 
cally here belcw, referring tb Figs. 2A and 2a 
[00161 Fig. 2A is a diagram shovving address space 
on tiie disc. According to F\g, 2A, A^ date Is stored In a 
distrftxited mannen l a in a confihuous area [a1» a2] 
and in another continuous area {a3, lo such a case, 
the AV date can be replayed continuously supplying 
date stored in the buffer 13 to ttie decoder portion 16 
while seek is being made from point a2 to point a3. TNs 
srtuafibn IS shown in Fq. 2B. 

[001 71 The AV date starting from the location a1 are 
read, and then entered to the track fcxjffer 13 from time 
t1. upon whch time the track buffer 13 fc>egfns to output 
the data. Thus^ ttte buffer 13 accumulates date at.a rate 
equal to the c^ence Q/a *.Vb) between tiie ir^ rate 
CVsQ to tiie buffer 13 and flie oiilput rate (Vb) from tiie 



Wffer 13. tiiis sHuatibh (x>ntihues until the t^e^ 
reaches a2 represented by a fime point t2. by livtrich 
tune ttie amount of data nri the buffer 13 has accumu- 
lated to amount B(t2f). Rom time 12 to time t3, ism the 
data pickup operation is resumed frrni tfie area starfirig 5 
at a3, the amount of data B(t2) stored in the tmck buffer 
13 is being consumed in Older to keep the decod 
si^li^ with data 

[0018] in other words, whai the amount of data 
Qal, a2]) read before the seeking greats tiiaii a ceir- 
taih voliime. then the AV data can be continuously si^ 
pBed viatfK)uf being i'ntenijp 

[0019] The above desa^on fe for reading erf dak 
from the DVD-RAM, La for a play bacl^ operation, the 
same goes vnfh writing td the DVb-RAM. La tef k is 
recording operatibit 

PNgO] As descrbed abcyei, with the PVd-RAM. 
conibnuous repls^g/recoidlr^ is poss&fe evidh If AV 
data is stored in the disb^buted manner, as lohg as the 
amount of data oh each cbntinudus record ts greater ^ 
tiiian a certani vohmie. 

[0021] hri ord^ to enhsince advantages of the ldng> 
capad^ risdording mecfium. i.a DVD-RAM. a LiDF (iJra^ 
versal Disc FormaQ fQe systenri is used iri the DVD-FWi^ 
as shown in Rg. 3 to aUo^ access to tfie disc u»r^ a - ^ 
PC. UDF infbrmation ts recorded th *^urhe* ^ea of file 
(fagranl betaite of the Lri3F file systern is disdc^ed ih 
tfie "IJnfversal Disc Fbnnat 



(Prior-art AV equ^ment) 
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[0022] Next desciiptioh wiD be n&de for pribr art 
,Ay equipmerrt commorriy used by many users. 
Jd023] Fig, 4 is a dagram showing relationshTpis 
. among cc»Wentiohal AV eqiapmenit rhecGa ahd fonhaia as 
for eocample, if a user wari^ to Watch a video program. 
^JB ^^eoc^ssetie rhust be loaded Into a VTR, and the 
progFain fnust be viewed using a TV set If the user 
wants to listen to musia then a CD rtiust be Idaided into 
a CD pi^r or CD radio-cassette player, and the pro- 40 
gram must be listened through a speaker system or 
through headphones. ^ecfficaJly, according to the con- 
verifional AV system, each format (video or audio) is 
, paired with a conesponding mediumt. r^Bspec6vely. 
[0024] For this reason, each fime when listervng or 4S 
watching a program, the user nnJst select an apprc^ri- 
ate medium and change one to another AV ec^^meht 
appropriate to the rhediuhft tWs fe bconvehiisfil from 
the user's viewpdirit/ 

. • so 

(fiigifoattion) 

[0025] Meanwhile, along with rac^ popiularizatibh 
of digital technology, a DVD videodisc was introdm^ed 
as package software, whereas satellite digital broadcast ss 
was introduced ir> the broadcasting irtdustry. these 
develpprhents arei backed by digital tiKjhhdIogy ihndva- 
tiba esipecially E^r MPEQ as an i ' 



standard. 

[00126] Fig, 5te a diagram showmg MPEG streanw 
uskI in the DVD videocfisc and the satelffte di|^ 
broadcast mentioned above. The MPEG standard has a 
hierarchy structure as stown In Fig. 5. An Irrportant 
pbtrit to note here Is that the MPEG stream eventuafly 
used by ah appficatiori iri the packape modhim such as 
the DVD videodisc is different from the MPEG sfream iii 
the commuhicatioh medium such as the satgOite digital 
broadcasfihg. The fibmier fis caDed "MPEG prbgram 
sfream". In which data tfahster Is made by the unit of 
pad<. refleclmg the sire of a sector (2048 l^es in DVD 
video disc) as tfie toiit of recording in the package soft- 
waira the other handi die latter is called *h4PEG 
transport sfr^'^ in wftich tfie mif of ddta ^ansfer is a 
TS packet haying a aze of 188 bytes, reflecffrig the 
ajpplicatph to ATM (Asyhcfirbnbus Transfer Mode) s^ 
terh^. 

[0027] The MiPEG i^ expected to elimihate borders 
b^eM different AV niecfiii. as a uriiv^rseircodir^ tecH- 
ndogy of irhage sfgn^s and digital date. However, 
bec^se of ^cB srhall di^rences as described above, 
there is not yet any AV equ^jment or rhedk cdp^> p| 
handling both fid padcage medii arid rohimunlcafid^^ 
media. \ 

(C^ianges Broi^ht by DVD-RAM) 

[6028] Ihtrodiiicfibh of the laiige aapactt^ DVD-RAM 
Is a step Ibnfvard to eliminatioil of tfie hconwnierice that 
users feel in cpnventior^ AV equgpmenl As descnt>ed 
earlier) the DVD-RAM Incorporated with the UFD file 
system is accessSbie from the PC. By using diflerent 
piec^ of appBcafion softwarj» on the PC, it is now pos- 
sible to piajf varieties of ccintents such as video, stii pic- 
ture arid audio prpgraitts on a ^ngie piece of 
equipm«Tt. I.e. the PC. 
pib29] As shb)^ iri FIq, 6, th^^ 
sqr wi&i a mouse onib a ffe displayed on a sbreeh. and 
then double-click (or single-cGck) to replay contents of 
the file suc^ as a riiovie dbpiayed In len-tc^ area of the 
screen. ^ 

[0030] Such a convenience becomes pos&ibie by 
combination of f lexaDQIty offered by the PC arid large 
storage capacity offered by the DVD-RAM. 
post] Backed by Increasing pc^larlty of the PC in 
recent years a number of different AV data can now be 
handled «riy simply on the PC ais shown In Rg. 6. 
Howeverg even ^ugh number of PC users is expected 
16 increase, the popularity and easiness of operation of 
the i^C are not so high and siripie as those of the home 
TV or home video systems. ' 
[0032] H is IherefdVe an di^ed of the present in^^ 
tion to soiv^ fhe foiiowing prpWems kfentified as hurdles 
to c^nurm peribrmarce of the (djptical discs such as the 
DVQ-RAM, as an AV recording nierfiiin of the next geri- 
eiration. 

[00331 A worid t6 be fkfized bif the DVD recorder 
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would be a vvprid in which the user can freely handle <fif^ 
ferent formats and contents wHhout caring 
ferences, by using aeinglemecSumon a dngle piece of 
AV equlpmerit as shown In Fig. 7. 
[0^4} Rg. 9 shows an exanple of a menu used in $ 
the O/O recorder, According to this menu, the user can 
select from 1) "The Fbrelgn Movie Theater* recoided 
from satellite digftai broadcastiitg. 2) The Morning 
Drama Series*, 3) "The Worid Cup Finals" each 
reoorded from corventional terrestrial liroadcasfing^ io 
and 4) a Beethoven diAsbed froma COt on aTV screen 
without caring aixxJt the original nriedim 
irig fbrrnat. 

[dMs} The biggest problem in deyelopfng such a 
bvb recorder as above b how io manage unitermly the 
AV data and streams of mar^ diflierent fbrmatst. 
[0036] f4o special marogbig method w!B be neces- 
sary if or^y a limitsd number exiting formats are to 
be handled. However, a rnaita^g method capable of 
handing not only a number of ex^Qng formats butltiso 20 
new lojrniatB to be iitrpduced b\ the fuhjre has to b9- 
developed irt order to realize thm abbtfe-mentfiorie^ 
world of DVD recorder. 

[0037] Hven so, certain cffference between a futyr^, 
u&er interface and ttiose incorporated In the cat^ifify ^ 2s 
uniformly handKng the cfifferent AV streams may create 
a certain level of bicorvenierx^ amtlar to th@ inppnven-' 
ience described for the prior-art Sipecifkaily, tfid user 
may have to peifbrrn different operafion depending 
upon the contents or format. . ' * so 

SAMMARY OF THE INVENTION 

[0038] The present rivention Is made to solve the 
above p robieni and it is therefore an object of the as 
present invention to provide an informafon recording 
medium capable of uniformly harKiifrig cCfferent kinds of 
AV streams* and to provide a recorcfirtg apparatus and a 
playing spparatus for said information recording 
rhedbm. 40 
[0039] In a first aspect of the invention, an informa- 
tion recording medium Is provided for recording objects 
which iridude at least one of image data and audio data. 
The reoording medum stores object information and 
playt)ack control information* 4e' 
[0040] The object information includes identification 
information and map information for each object the 
Ident^cation i n fo r mati on identifies the objecL the map 
infonnation associates a playt)ack time of the ot^ect 
wf^ a logical address (or address on a disc) of a com- so 
ponent of the object on the meciunrt The connponent is 
pl^ed back at the playback time. 
[0041] The playback control information includes at 
least one of eel Iniormatton In a predetermined order. 
The cell in for mag on contains type informatiba ident^ 5^ 
caion infaiinatiu i j and playback section In for ma t i orL 
The type uiluiiiiutibn indicates a fond of the object The 
idenfffoation infon i ia Bon identifies the object The play- 



bade secffon informafibn spck^es a sectfon 
object is being pli^ed 

\imaiH . The Older of cefhhfbrmatioh in the p^^ 
control infonnafion indicates the order in which the 
objects epectfied by respecth® cell infomnatidn era 
played. ^ 
ID04^ In a second aspect of the ulvenlion. an appa- 
ratus for recording data to the information recondirig 
medium comprises a unit for receiving an MPEG trans- 
port 8»'eam from external equ^ent, a unit for reading 
tfie "randomjccess jndfc ato r from the receh^ 
MPEG tranqx>rt sb-eam and a ur^ for generatirig an 
access po^ infbnnnafion based on the read 
"laiiclom.access^indicatQr*. 
75 (D044] fo a tNrd aspect oif the invention, an fiv^^ 
tue for recordfrig data to the Infonnatibn recording 
medium comprijses a unit for reccfrdin^ type toformafioh 
and the type informatfon Indicating a 1^ of ol^ect 'to 
the pi£Qffoack section Mornrialiorij; 
[PQ4£>1 In a forth aspect of the invention, ah appara^ 
tus for reading data from the Infbrmafion recording 
medium comprise a pickup mlt for reacfihg data of the 
object recorded in the recording mediunt a plura% of 
deopcft^ uriRs for deoocfing the data of the bisect 
according to the kiid of the object a selec^g unit lor 
selecllnp cme of the decoding ur^ for pls^tmck c^era- 
tibn and a antroOtr^ unit fbr reading tlie type informa^ 
tion of the obiect specified fo the object infomoation. and 
oontroBlng the selecfing unitB to select one of the decod- 
ing ur^ according to the read type liforrnalion 
[0046] In a filth aspect of the liventionu a method for 
recording deda to the irrformaiion recorcfing medium 
comprises the steps of recerving an MPEGI trarisport 
stream frpni external equ|»nent reading the 
"random_accessJndicatoir from tfie received MPEQ 
transport stream and generating an access point Infor- 
mation based on the read "randpm_apce6S_indicator*. 
[p047] In a sixth aspect of the inventtori, a method 
for reproducing data from the Information recordfog 
medium, comprises the steps of reading but ob|ect data 
from the recording mediim reading out the type infor- 
mation of the playback corrtrol informcdfon in 1h^ 
ing medium, and decoding the read otsject data 
acconfing to the read type fofonnaBort 
PK)4Q] The recording mecfiym according to t)e 
present Invention nrnkss pos^e not only to record tsut 
also to inteflrally manage differertt AY forrnats on the 
same disc;, thereby maldng ppsabl'e to manage a van^ 
of oblects each recorded 'm a differertt fprrriat on one 
recofxfing mediimt 

[0049] The iqpparatus and method for recording 
aooording to the present fnventfon nnakes possUe to 
create and record the type Infonnation for indicating the 
khd of oblects to be recorded, theret^y makftig posstt^e 
to enibody the above optical disc co m p a t ibl e 
ety of AV fomnata. 

IOT501 the apparatus ai^ rnethod for reprod^ 
according tp the present niventfon makes pbsabie to 
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decode data of reaci object in the external eqii^merit 
even if the piayino apparatus does not ha/e th^ c^pabd^ 
to decode the dat^Gl the read 6b}^ - 

BRIEF DESCRIPTION QF THE DFUWIK^^ 
100511 

Fig. 1 Is a tiock dagrani of a drivre unit of a QVD 
recorder. 

Fig. 2A is a diagram showing addr^ space oii a 
' disc. 

. . ' jFig. 2B is a dii^ram showing data accumuiation: Inf 
k track buffet 

Rg. 3 is a diagrarri showing a file structure through 
afilesystem. 

F\Q- 4 is a diagram showing relationships anrphg 
differeirn kinds of prior art aV 
sponcfihg media. 

Fig. 5 is a cBagpam showfeig an MPEd program 
stream and cm MPEG trarispcH stream. 
Fig. 6 is an erustrafion of a PC screen wh^ ah AV 
data f de is being accessed on the PC. 
... Fig,.7i8adia9Wiishovinrij|relatiph^ 

ated kjy a DVD recorder arnbhg different Idrids of AV 
equ^meni 

Fig. 8 is an example of a selecfion menu given by , 
the DVD recoiden 
. Rg-^A Is a diagram shbv^ 
. . anAVffean9ad(rectoify6At^^ 
, , DVb-RAMdk. 

Fig. 9B is a idiagrani showing address spaed bh the 
disc. ' 
^. . ; Ftg. 10 is a diagram showing relabonsKps among . 
/ an object objed infbrmatibn a^ ss 
Rg. 1 1 is a diagram showing management infomia- 
^ tion derived from the object infomriatioh ibf each 
stream. 

Rg. 1 2 is a diagram showing relafibnshv^s arhbhg a 
movie object (M_VOB), movie object informatibh 40 
. (M^VOBi). ar^ PGC information (PGCI). 
Rgs. 13A, 13B. 13C, 136, 13E and 13F are cM- 
grams describing a time .map according to the 
present invention. _ 

Figs. 14A. l4it 14C and 14D are diagrams each of 45 
which shows each stage of the MPEG transport 
stream. 

Rg. 15 is a dagranfi showing relatiohshlps between 
an audio object (AOB). audto object information 
(AOBO and PGC intemiation (PGCI). 
Fig. 1 6 is a diagram showing relistionshi^ ahibng a 
still picture object (S.VOBS). still picture dbj^ 
. ; mfbrmat'on (S^VOBS)^ and PGC tnfbrfhatfon 

- . (peco. 

Rg^ 1 7 is a cfiagram describing manajjement ihfof- 
. maition in a DVD-RAM. ... 
Rgl 1 6 Is a block diag^Qeiti of a player model accoidi^ 
ing to th6 pfeserft ihveffttbn^ 



Fig^ 19 is a Uock diagram of this DVD ridodrder 
aocordShg to the preserit inventioa. 
Rg. 20 is a Bfock diagram of a DVP pfsyer of a 
reproductng apparatus accprtfing to the present 
s Inventibh.. 

detailed description of the preferred 
Embodiments 

10 [0052] With refefvice & tfie accompanying dfav^ 
ings, detailed descriptiori wiD be made for a DVD-RAM, 
a DVP recbfder. and a DVD pfayet as preferred ehtiod' 
Imeriis of die presertf Ini^ehfoa 

IS (Logic Sl^uchjre of Data oh DVD-RAM) 

100531 the DVD-RAH4 according to the presejfit 
Invention makes poss&)le to record arid manage intel- 
grally AV data and AV streams erf many different kinds of 
20. fbmnats on a single disc. This allows It to record oh a 
single disc AV streams of cfifferent formats induding a 
terrestrial broadcasting TV prc^ram, a digital broadcast^ 
Ihg TV program transmitted h the MPEd transport 
stream format, a video stream taken by a digitaf video 
25 camera, a stiH picture taken by a digitai still camera, and 
video daia coded in the MPEG program stream, and so 
oh. Further, the recorded Ih ttie DVD-RAM can be 
played \n a grvieh sequenca For this purpose, die DVCk 
RAM according to the present invention Is provkied wHh 
30 mariagerneht Irifbrm^ 

without depencfihg ori tfte types of format of the AV dato 
or AV strearhs. 

W>54] F^ structure of the dk&i recdrded In the 
DVD-RAM accorcfihg to the present Invention is 
descrbed witfi reference to Rgs. 9A arxf 9B. A diagram 
in Ftgi 9A is a data structure of a DVD-RAM disc 100^ 
wtiich can be seen by a file systenri Rg. 9B sfibws a 
structure dl a physical sector ih the disc 100. 
[0055] As shown ih the figure, a first portion of tile 
physical sector is a lead-in area 31 which stores therein 
staridard signals necessary for stablOzihg servo mecha- 
nisrti. identification signals for drfferehtiatiritg from other 
media, and so on. The lead^lh area 31 is fonowed by a 
data area 33 which stores logically available cteita; A last 
portion is a tead-out area 35 storing signals similar to 
those in the fead-in area 31. 

[0056] A front portion of tiie data area 33 stores 
with volume iriformatioh which Is mahagenfierit ihfbrnti^ 
tibn for the file system Strice the file system is a known 
so techhiqud. rk) details wfD be described hereirli. 

[0057] The file system allows the diata in the disc 
MOO to be handled as directories arid fBes as shown ih 
Rg. 9A. As uriderBtobd from Rg. 9A» ail the data han- 
dled by the DVd recorder Is managed under VIDEO^RT 
55 directory irtimediately beldvyrthe ROOT directory. 

[0058] ^ The DVD recorder accbrding to the preserrt 
eittoodmeht handles two idhds of fdes. i.e^ AVfBes corv 
tabling audio-vkl'ed'data (AV dato). arid mariagemeht 
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infCHiiiaOm files containing informatfori for m a n agi ng 
the AV^e& Accxydffig to ttie exarmle shcm^ in Rg. 9A. 
the manag6i:itent Nonrafion ne ie Bmtified as 
'VlbEQJKt FO*. w^^eas the AY fO'es qictude tie 
"MlVOB.VbB* yM6ti coiitaine movie data* 5 
"D_VO&VOB* which contains image data from digilal 
broadcasting* *AOB. AOB** which contains audio data, 
and so onL Each of these fBes will be deta|ed hers 
beiow. * 
[0059] ft should be noted here tiiat accoiding to the 10 
present embodiment^ each AV stream is defined as an 
object COtaj^cn* Spedficany; the ofa|ects m^ hiciude a 
varied of AV streams sudi as MPEG progreiii fi^eam^ 
MPEG transport stream* aiKto strisam, sfiif p^ 
and so on. Each of these AV streams is al^str^ed as is 
the object so that the management infiormatiDn of these 
AY streams can be defmegl as ot^ect iilf o rmat te n. 
(Cfoject Q of a universai format, 

(Managemerit Inforrnation} ' .20 

[0080] First, the management information wiO be 
described referring fo Fig. 10. The management infor- 
mation has oisfect Mormatfon 80 for management of 
recprcfing locaticvis of ttie object and attrfoute thereof/ ss 
and program chain inf or mation (PGC information) 5Q 
and 70 which define^playbadc sequence, pl^back time 
and SQ on foir data to fc)e played back from the DVD- 
RAM. 

[0061] The atxive-descrbed abstraction is possUe so 
for the AV streams because the AV streams have imB 
attrfoute and other elements In ccrnvnon, althoi^ each 
of ttie different formats has certain diffierences from the. 
others. AV streams liavfng a common format are stored 
in a same AV ffle in the order of recorcfing. ss 
[0062] The ot>ject infornriation (Obiect 0 80 iriciixles 
general information aboiit the object (Ot^ect GO 80a, 
attrfoute inftmnation of the object (AttrOxjte Q 8Cb, and 
an access map 80c for converting the object playt>acH 
time into addresses on the disa 40 
[006^ The access map 80c Is necessary k>ecause 
the AV stream geneially has two standards. i.e. a time 
domain and a data (knnary di^ string) domain, which do 
not t^ve perfect con-elation with each othw. For exam- 
ple, in a video stream coded by MPEG-2 video which is 46 
now an international standard of the video stream, use 
of yartat)le bit rate (a method in which the rate is 
changed depending on tfie level of complexity of an 
Image) is becommg a mainstream. Accorcfing to ttvs 
method, there is no proportional relationsliip l>etween so 
the amount of data from the t)eginnlng and the accumu- 
lated lengdi of playback tfrne^ arxl therefore random 
accesstr^y cannot be performed based on tfie time axis, 
in order to solve tfiis prot3len\ the ok^ect Inforiration 80 
has the access map 80c for conversfon between the ss. 
time a»s and the data Qbinary digit string} axis. As wig 
be descrfoed later, one otsject comprmes a pkiraJ^ of 
object units (VOBU), arxJ therefore the ao^^ 



has data tfiat correlates or associates the tirh^ rei^ 
with the address region for rach of the ot^*e^ 
[0064 the PGC int ot riik Co n 50, 70 are the infernna- 
tfon for confrdGng the playback of the object i.e, bnage 
data and aiidib data^ The PGC Information 50, 70 repre- 
sent a unit of data to be played tmck when the DVD 
player plays continuously data back SpedHcaily, each 
of the PGC information 50, 70 indicates an object to be 
repfeyed, and a piaybadc sec^uence of ceOs 60. 61, 62 
and 63. Each of cells 60. 61, 62 and 63 incf cates any 
playtxick section erf this parts&ular dbiecL The cefts 60, 
61.^ win be descrfoed iatisr in more detail. The F^GC 
infbrmafidh ooniprises two kf 
fog an original PGC Irrformatfon 50 and a userdMrted 
PGC information 70. The onginal PGC information 50 
automatically generated by the DVD reccNnder tpon 
recordfog the object so that all erf the recorded objects 
are foduded Qn the o6ier hand, with the usefHdefhed 
PGCinform£rtion70. the user can freely define tfid play- 
back sequence. The PGC information 50 and 70 liave 
tiie same structure and funcfioh dlf^rig only in that the 
user-d^ned PGC Information 70 is de^ed tiy:ifi6 user. 
Thus, descrption in forther detafl wflfl be nte^Je c^for 
tiie original PGC infbrmafion 50. . 
[dbeq As shown in Fig. 10, the original PGC irifor- 
mafion 50 includes cd lease one of the ceO information. 
The ceR infbrmatim 60 r^.. specties an object to be 
rel^layed, and a repteiy section oif the object Generally, 
tiie PGC folormation 9> reccnrds a (4um&y of ^Os in a 
certain sec^ence; this, recdrdfog sec^^ of the cell 
information in the PGC informsdioh 50 hdicat^ tfie 
sequence in which the qfcjecta specified in reqjaecfive 
ceils are repis^ed. 

IP066] Each ceS, the cen 60 for example, bidudes 
t^e inforrnation nVpe^ 60a which hdfoates ^e land of 
dtfed 80edf ied, an object identmcation (Object ID) 60b 
wtiiph ider^ies foe cbjed, starting position ini^frmatipn 
fSfaur) 60c on the time axis of the object, and eriding 
position information CErvl*^ 6Pe on the time axis fo the 
o^ect ■ ^ 
[0067] When the data is replc^ed, the ceO informa- 
tion 60 fo the PGC informatton 50 Is read out succes- 
sively, so thiat tiie object specffied by the cell is reple^ed 
by successively pisyihg portions of the object repre- 
sented by the playfc>acK sectior^ specifl4d b^tespecfive 
cells, . . 1 . . ' 



(StA)clBSses of the Object I p f or ni ati pn) 

[0068] fo order for the abstracted object information 
to be applied to an actual AV stream, a boncretizatfon 
must be provided. This pnndjpUB may be und ersto od 
easily as tiie class concept mployed fo an object-ori- 
ented model. More spedflcaBy, understanding w&l 
become easier if ttie object information is considered as 
a super-^iass, and nioi^ ooncreto stflict^ 
each of the AV stream^ are considered as a^cd^ses. 
Fig: 11 shows tfiese corvrel^eci sii]^^ 
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iWB9] According to the present enribcvlirT^^ as 
shown In Fig,, 11, the object information has 8ut>classes 
defffied as a movie subcfie^ a stili picture subdase. an 
aucfio subclass, and a digital t>raadcast si^ass, Spe- 
cfficaAy, following subclasses are defined as concrete 
informatioh: Movie object infbrmatibh (MLVOBQ is 
deTmecf as the object infonrnation fior vidw data (in 
MPEG program stream). Digital video object Infbrrna- 
tlon {D_VOB0 fe defined as the object Infohrafion for 
digital broadcasting jftn MPEG transport stream). AuCGo 
object [nfbrmafion (AOBO Is defined as the object infor- 
. ftiafioh fQr audio, aind stiD picture video object irtforma- 
tion (S.VOBO is defined as the d)]6ct tnfoi^hation for 
stiO pictures. Each of the above will be descrSbed here 
belovin ■ 

[0070] The rriovfe dbject ihfbfmailbn 82 includes 
MPEG program stfearh geheral infomiafior) 
(M^VOBjGiJ 82a, movid object stream tnfomniation 
(M_VOB_StO 82b. and a T niE^> 
[0071] The general infoirnybih (M^VdB.QQ 82a 
includes movie objeict iden&ibatibn . infbrmatibh 
(M_VOBJE))^ moivie object , reobrdihg flrrie 
(MLVOB_REbjrW0. iTiovie ot]|ect starfir^ time ihlbrma- 
. . Ppn(M_VOB_V_S_PTW0, andnKvfe dbjed ehdthg tirhei 
. Informatibh (M_VOB_V_E PTM). V " 
[0072] The movie ob|ect stream ihfbrmatoh 
{M_VOEL$Tp 82b includes video stream infbmraiiori 
(V_ATFO havirxj coding atirftnites of the vkieo streanri, 
the nunib^ of audio streams (A$T.NsX ard dut£o 
stream Infbmiafioh (A_ATR) having cocihg attfftxites of 
the aiKfib etreanrt 

[0073] the T miap 82c includes a leading address of 
the movie object in thid AV file, pidyback time 
^OBU_PB_TM) and data size (VOBU_SZ) of eadi of 
the nrK?yie object units (VOBU). the movie obfect unit 
(VOBl^ is the smaOest unit to be accesski ih the movie 
object (M_VOB). arid will be detailed later. 
[0074] .. The digital broadcast object irffbntiatfoh 
(D_VOB0 8(S includes MPEG transport stream gori^ 
infonratioh {D_VOB_Ql) 86a, stream inforrrolion 
(D_VOB_Stl) 86b, and a T map 86a 
[0075] . Hie general irifbrmaton of the digital broad- 
castinsi object (D.VOBjQQ 86a includes digital broad- 
casting object Wentfficatibh information (D_VbB_ID), 
digital broadcasting object recording tme 
(D_VOB_REC_TM), digital broadcastihg object starting 
time infbnfTiation (D_VOB_V_S_PtMJf, and digital 
broadcasting bbiect encSng finrie Infbhtiation 
(D_VOB_V_E PTM). 

[0076] The digital vkJeb ot^ect strisam inforniafion 
{D_VOB_STI) includes irifbrmatiori (PROVIDER_INF) 
which contains additional information provided in the 
cf^ital broadcasting, the T rhap 86c includes a leading 
address of the dgital broadcasting object (D.VOB) In 
the AV file; playlMck tirne (VOBU_PB_ron and data 
Sfze (VOBU^S^ fir each o^ect linh CVOBlJ); 
[0077] The audio object informatipn (Aodi) 88. 
includes audio iMrearn general iiiforrha£pn (AOBJbO 
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88a. stream information (AOB.STQ 88b. and a T rhap 
88& The audb stream gerteraf Informatioh (AOB_GI) 
88a includes audio object Idehtification inforn^tioh 
(AOBJD). audio object recoidflig time 
(AOB^REC.TI^, audio object starting 6me Wbi'mafion 
(AOB^S_TM), and audio object erKlihg time inifbrmaiion 
(AOB_E_TMj. The AOB stream infbmiation (AOS^STft 
88b includes audio stream information (A_ATR) havmg 
coding aittrftjutes of the audio stream, the T map 8fiic 
Includes a Irading address of the audio object Ih the AV 
fHe, playback time (AOBU^PBLTM) and data size 
(AOBlLSZ) for each audio object 101ft (AOBU). The 
audio objed unit (AOBlO ^ the smallest stccess unit ih 
the audio object (AOB), and wfll be detailed later. 
[CKy78J Stltt pi&uTB object informatioh (S.VOBSi) 84 
includes still picture general infwmafiori (S_VdSS_GI) 
84a, st'U picture strearh ihfbrmatidh (S_VOBS.STl) 84Jt>, 
and an S map 84c. The still picture general inform^oh 
(S.VOBSLG^ 84a includes still picture object kientifiba' 
tfoh Irtfbrmafion (S_VOBS_l£)), sfilj picture object 
recording time (SLVOBS_REC.t^, still picttire dbject 
Gtarfihg pIctiFe hiimbef (SvOBS_S^NC)j. and still pic- 
ture bbjtet dandihg jicture number (Sl/OBS_E_Nd); 
the stiii picture strearh information {S_VOBS_STI) B4h 
includes stiH picture attribute Inforniation OLAtiR) hav- 
ing inforrhation about a cornpressibn format of tf^ still 
picture object The S m^ 84c includes a leacfifig 
address of sSI picfure dt>fect (SJ/OBS) in the AV fH#. 
arid data size (S_VGB^SZ) fcr each rtB pic^e; 
[0079] M desqtiHBd atjove, a stream infernration 
labfe dortespbridSg f 0 rach type of AV ^earri can be 
defined as shoMvn in Pig. 11 by pUttihg thk abstracted 
object lnformab*on into a mbfie coh^^ 



(Coite^x)ndehce between 
Infbrmatibn) 



infbrmatibh arid Ceil 



[ObBbj . Ref0rtihg next to Rg. 12, the rtiMB object 
infbnnatibh (M_MOBl), whi(^ is one of the corfcrete 
forms of the object information (Object i). Is taken as an 
example to see oon^espondence with the ceO inforrha- 
tioh. 

[0081] When the type infonrhatidn (type) specified 
in the cell information has the value "M_VOB^ this cell 
oorresporvis to a movie ot^ect Litcewise, when the type 
information has the value iD_VOB*. then the ceO corre- 
sponds to a digital broadcasting cbjecL and when the 
tj^e infbmoalioh has the value "AOB^ then the ceO cor- 
responds to an audio object 

[0082] Based on the object ID (Object ID), the 
object information (VOBQ corresponding to the ID can 
be fouTKl The object ID has a one-to-one corresporKl- 
ehce to the movie o^ect ID (M_VOBJD) contained In 
the general information (f^_VOB_GQ of rhovie 
ot]jed infbrmatibh (M_VO 

[0683] As descrbed above, the object friibrmatibn 
correspiohdihg fb the ceD information can be retried t>y 
using the type informatibh (type) ahd the object ID 
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(ObfectID). 

[0084] Tho starf ng posrb'on in ter m a tf on (StarQ In 
the celt liifdniuGuri ccxfesponds to the etart time Infpr* 
matiort (M_VOB_y_S_PTM) of the movie dbi&d Infor- 
mation. When the tviro values indicate a eame time, it 
incficatea that the cell i6 tto first portion to be played of 
the movie object On the other Fwvt when the stariihQ 
poait'on informafion (Start) has a value greater than thai 
of the start fime Monnafion (MJWOB_V_S_f™). it 
incficates that the cefl ie to. be played as a middle portion 
of the moyf e obfecL In soph a case, the playback of the 
cell Is ddayad from the top of tfie obfect by the 
ence ^ime difference) beiMveen the start time informa^ 
tion ^^VOB_y_S_PTK9 and the starting position 
liifuiiiialiCN^ (StarQ. The same relationsfilp exists 
between the ceil ending position infiomriation (Encl) and 
the end time infcrmalioh (MJ^isLV.E.PTM) of the 
moyie object 

[0085] As described above* playi»ci( starting arxi 
the eixfing of a given ceil can be obtained as rebtive 
points of time witNn the obfect by using the starting 
If ifpi'ii lallon (StarQ €uid ttie ending iiifui nialion respec* 
tivefy iri tfie cell inibrmafion. and uie start tirne informal 
tion (hLyOGLVj8_Pli9 and end fime irifbnnation 
{M_vbB_V_E_pTM) respectively in the general infpr- 
mation (M_VOB_Q§ of the movie object i n fon natjo n 
(M^VbBO- 

10080] The T map of the movie ofaiect is a table 
comprising a fHa^fbaxk time end data size for each 
movie db^fect unit (VOBU). Ely using ttie T map. the retei- 30 
^ pjay6jacic start time and the reiafi^e pl^badc end 
tbm of a given cell within the movie obfecl described 
above can be conyertsd to address data. 
[0087] Now* the address oonversibn using the T 
nriapmentfpned above win be ^3ecirKallydescrft>ed 35 
referenceto Rgs. 13A, 13Bt 13C, 13D. 13E and 13R 
[O088] Fig. 13A shows movie objects (M_VOB) rep- 
resentirig video dlspic^ on the time axis. Fig. 13B shows 
the fsne map con^ising the length of piayt>acK &rne 
and the data size for each movie object urut (VOBU). 4c 
Rg. 13C shows ttie movie otsject expressea on the data 
(aector series) axis. Rg 13D shows pack series as an 
enlarged portion of the movie object Rg. 13E shows a 
video stream Rg. 13F shows an audio stream 
[0089] The movie pt^iect (M_VOB) is an MPEG pro- 4S 
grann stream, in MPEd program stream, a video stream 
and an audto stream are assernbled into a packet (PES 
pad^, and a plurality of tfie packets (PES packets) are 
packed Into a sequenca In the example, one papk con- 
tains one packet (PES packet), and a pack is afbcated so 
with one sector (»2048B) for easier access. Further, 
packed vMeo packs ^JPCK) and audto pedes [AJ*CK) 
are muHipiexed into a single stream. AH of these are 
fllustrated in Rg;. 13C, 13D. 13E and 13F. 
{009(q Further, aih4PEO system stream (a general ss 
term for tfie program stream and transport strecun) con- 
tains time stanrps for ^rohronized playb^ 
tf?texed vkieo and aufib streams. Jhk time st^ip for 



tfie program stream is PTB (Presentalibn T6tie Stamp) 
which indicates the time whm the frame is to be played, 
the movie object start lime informafon 
(M_VOB_VLS_PTM) and the movie object end t&ne 
B information (M^VOB_V.E_F>TM) menfbrted earfier are 
time ftifbrmatfon obtained fironi tlie Pta On tfie other 
hand, the tirne stamp for the transport stream is PGR 
(Program Ctock Reference) whiich incficates ttie time of 
irput of data to ttie buffer. 
10 IOO91] The movie d^ect unit (VOBU) Is described 
beloWL The mpyie ofsjeqt untt (VOBU) is the smallest 
access unit wHhin the movie obfect Q^J/OB). In oider to 
apcomplish highiy effkdent image compressfon. the 
MPE3 video stream uses not only Irnage connpreestoh 
15 using spatial frequency characteristics wHfiin a video 
frame but also image compression using motion char- 
acteristics t>etween the frames, Le. mtidon characteris- 
tics on the time axis, this means th^t axpansbn of a 
video frame requires fc ifo rmal foii ofi the t&ne axiSf l.e. 
20 In fo rmati on £tout a future vkfec fiarne or a past vide 
frame is required, or ^at tiie videqi frame may not be 
expanded by ftseft In order to sc4ve this problem^ In 
MPEG video streari^ a video frame (palled l^piclure) 
having np motion cfiaractertstice on thlG» timet axis ie 
inserted every aboiit 0.5 second, achie^iig higher ran* 
dom accessftnlity. ^ 

\p6BZI The movie object unit (VOBU) indudes 
some packs from a paqk containing tiie feacftig data of 
an l-pMure to a pack immecfiedely betpre a pack coh* 
^ning the leading data of the niaxt ^Ictura Tfuis. the T 
map compdses ffie da^ size (the number of pads) of 
each object imft (VOBLQ and the playback tbie (the 
numb^ of fields) at the Video frames within ttie obfect 
unrt(VOBU). . 

[0093] Ft)f example, an assurnptioii is rna^ that 
flie value of Stert in the cell differs fipm ^ value of start 
time information (M_VOBLV_SJf*tfc^ of the movie 
otject t}y one secoTKl (60 fields). 
[0094] htow, the pfiM>ack start time of each oi]|ect 
urvt in the movie object ^_VOB) can be obtained by 
accumulating the plcqftadc time pangtti) of each obfect 
unit (VOBU) in the t nfiap from the first movte object 
Likewise, tfie address of each object unit In the movie 
object (M.VOB) can be obtained tsy accumulating the 
data size (the number of packs) of each object unit fr^ 
the first object unit 

[009£g AccorcGng to the present embocfiment the 
three object unils (VOBt^ of the movie object 
(M_VOB) have 24. 30 and 24 fields respectively. Thus, 
from the above calculation method, ttie video frame 
after one second (60 fiekJs) trom the top of ttie movie 
object (M.VOB) is found to tie oiduded In the thiid 
obj^ unit (V06U«3^ Ltowise. the start address of the 
ttiird dsject unit (yOBU#^ is found to be the 223rd sec- 
tor from the head of the object since these ol^ect unils 
(VOBU) respecfi^' hcnn^ dati^ sizes of 125, 98 and 1 15 
eectorSw ** . 
[D096I : Adcir^: i^e dbiained adcfress value/ to 
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address value ft^ 5010 sectors which is ihe MLVOB 
slan address (ADDjOFF) within the AV fie pro^ 
stert address of file data to be played. 
(0097) Dn the above example* assurnptfon is made 
that the video frame which is me 60th fiekt from the top 
of the movie object (M JvOBJ is to be played. As men- 
tiohed earlier hmfw&r, the MPEQ video dbes not aRow 
decbdino or playback from ary one of all video frames. 
For this reason, the playback starts from the top of the 
object unit fVOBLO shifted by 6 fields away from the 
60th field so ttiait the playback starts from the f-pictura 
ft should be rioted that a pf^adc can be started exactly 
from the video field specked by the cell by decoding the 
at>Qve 6 fields without di^ 
• [0098] 1he m^hbd descrt>ed above can also pro- 
vide playback end time of the movie object oonrespond- 
ing to the erki bcatibri In ttie ceO inliprmaSon, and the 
address of the movie ot^'ect in the AV fil& 
[0099] Next, the digitelbroadcastir^dbfectlhfbrma 
Hon (D_VDBi) wfil be described The digHal broadGast-" 
iiig object informatibn is baisicaOy the saiiie as the 
movie object Information because the digital tvoadcast* 
ing bbyect \& a 6ti>cia6& deriviad from the ob{ect infbrma- 
...tioa A big difference, however, is fiiat the movie object 
(MjVOB) is created by recmtirig a terrestrial broadcast- 
ing. Speciflcally; wfwie the movie object Is ah AV stream 
. "encoded by the recorder itsellf, the digital broadcasting 
crf)ject p_VOB) s not an AV stream encoded by the 
recorder itself sirice in the digitai btoadcastirig object 
i data transmitted from a digital brdkaddast ssi^e ^ 
recorded cfirectly. 

[01 00] More speciftcally, v^eh encoding is rnade by 

the recorder, internal structure of fte stream Is dearly 
r. known; however, when the data is a result of direct 
^Irecbrdtrig, Merral structure is not known unless the 

stream is hot analyzed, and therebrie is inhpossflble to 

make the t rhap. 

[O101] it is possible to analyze the MPEQ trah^XNrt 
stream supplied through the digital sateifite broacteast 
In the present enfMdnnent, the T map is created by 
using infbm^tbn witfnn the MPEQ transport stream as 
to l>e described here below. \ 

[0102] Rg. 14A shows ah MPEQ traihspCHi stream. 
. Fig. 148 shows an enlarged view of transport packets. 
Rg. 14C shows PES packets. Rg. 14D shows a video 

streanrL 

10103] As shown in Rg. 14A, the MPEG transport 
stream comprises a series of transport packets. The 
transport packet includes a header, an adqytation fiekl. 
and a payioad. The adaptation field includes a random 
access indicator frandom^accessJncBcatcO. The ran- 
dom acc^s indicator indicates that in this transport 
packet or tfie following transport packet (mbre precisely; 
. the transport packet having the same pn-ogram ID), a 
niBxt PES packet (i^a thai PES packet in which the first 
byte of the PES paickot appears first) contains; ari 
access point of the .video stream or the aucfio stream. 
ParHculariy, for fKe video stream, iHis Indicated that thli 



. l-pteture is included. 
10104] This iardbm access indicatbir can be used 
for deternvrsrig tha vkJeo ot^ect uM» and cree^^ 

mapi. 

B [01 05] The train^dort packet has a fixed size of 186 
bytes. Therefore, a plurad^ of transport packets (2048 
bytes/ 188 bytes B 10 tSpackate) are r«»ided in one 
sector of the DVD-RAM conprising 2040 bytes. VVAiOe it 
Is poss33le to handle as 1 packs i sector ih the movie 
10 otied (M.VOB); ft is impossft^e in tfiedlgilaf broadcast^ 
ing object (D.VOB). Data readlngAwrfting in the DVD^ 
RAM can only be made i^ the seictdr. Therelofe even ih 
the cSgital broadcasttn^ object, Infbrmaiiioh in the T riiSp 
is riiade t4> of the plq^ck time length oil the movid 
IS object unit (VOBtJ) eoqF^essed by the iiiiinbef of viiteo 
fields, and tfie data size of the niovfe object ur^ 
expressed by the nun66r of sartors. 
[0106] For the above reason, accuracy of the 
address is not securied in the T map wfim the movie 
20 objectunrtisdennedtobe^iDtmatetns^^ 

neit traricport packet therefore, the movie dbjeci vsrH 
(VOBU) ii deiined by usliig thd sector cbritalhlhg the 
tTEUisport packet . 

[01 07] A PROy iOER.iNF field Of the dl^ broad- 
25 casting obj^ stream Infomiaitidri (dLvOB^Stl) 
indixies ah £) fbt- identr^'hg a boaidcastirig conpariy 
and part'cu^ infonmatfon related to each brbiKicasfihjj - 
company: 

BH08] Refenrvig iiow tb Fig. 15. descriptbii wili be 
30 nriade the audS> ob)<act Informatidh (AOB1). Again, as 
a sut>dass dem&i frortf the c^ect ihformaSda the 
audio obiect infbrmatioh is basically the sam^ as in the 
case of the movie (^ject tnforrration. A big diff«'ehda. 
however, is that the audio .ob|ect Is an object for thai 
95 audio system only and is not fbrimait^ info the MPEQ 
system streara More detaiis will be descrated hm 
below. 

[01 09] ^kice the audid cftiject is hot fomnasfed frnd 
the MPEG system strdam, no time stamps are ihciuded 
40 In the audio object Therefbriei, there rio reference time 
for indicating the pl^ack start time or ttie playback end 
time of the cell or the object. Thus, the audb (±ject start 
time (AOB_A_S.TM) bi the audio object geheral bilbr- 
matiori (AOBLQI) is entered vrith 0. whereas the audio 
46 object end time (A6b_A_E_TM) is entered witti ttie 
playback timid len^jtif). Further, eacii of ttie siart field and 
ttie End field ih ttie cell intorrhaiion is entered wHh rela- 
tive time within the audio object 
[01 1 0] Another difference of the audio data from ttie 
so MPEG video data is that pHeybkck of the audio data can 
be started at any audfo frame unit Therefore, the audio 
object unit (AOBU) can be defined as ttie audb frame 
nriuHipfied by any integer. If ttie audio object unit is too 
smafi, however, a hi^e amount of data must be handled 
55 in ttie T map. Sa the audio cb\BcX imi is miade to be 
almost sam^ length of the bbjbct uriM of 1M mo/id 
disject which abaut d.5 second. The t rhap rrarages 
ttid playbcick time l^igth and ttiei d^ size for each 
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audio cbfect unit 

[011.1] Refening now to F^. IS, description w8l be 
made for the still pkHxm ofa|ect Wormal fo n (8 J^SI). 
Again, as a eubdass derived trorti the object infomia- 
tion» tfie etiP picture object infonnatbn (SJ/OBSQ is s 
basically the eanie as in the case of the movie dsjec^ 
informafioriL A differencey however, b that the still 
picture object is an object incktding data of a pturaTify of 
sHi pictures, and that the still pldure ot)fect is not format- 
ted intp the MPEQ system stream. More detaSs w3l be ip 
descrlbedl for tfie audio dsject Mormation here beiovic 
(pllQ The. stid pittuTB, (fifbrfrto from the movie or 
the sound,- doea noi have time information^ ThuSj ftelcls. 
of the starting irtermatfon and tfie encfing infbrma^pn in 
the stiD picture object general ioforiration CS_VOB8J3l) is 
are entered wHh a number represetntfaig the starting stili 
pictura (StartVideo) and a number represertting the 
la^ stiB picture (ErKLVideo) respeciiv^. Further, the 
Start field and the Brxl field in the cell are entered with 
respective picture numbers nvfttun 20 
[011^ the stflf picture cbject instead of thp time, 
infbnnation. The smaRed access iinit in still pictyres Is 
the fran^e d still pictura Thus, the St map is deflfied as 
the access map, wfiich Is a table containing the datii 
size (S^VOB.S^ Of each sfiD pictura 2? 
[01141 The overaP data structure descrbed so far 
above is sfiown in Fig, 17. Flg^ 17 shows the entire^ of 
the manag^nent information in the DVD-RAM. Witti ref^ 
erertce to Fif^ 17, aO of the mari€(gement in fo rma tion will 
be de8crt>ed herebelow. As slwwiilfl flQi 17, the bVD- 30, 
RAM aooorcfing to the preserrt enixxfment is provided ' 
with video manager general information {VMQQ 90 ahd 
a variety of information tables 92^ 94, 96 ^ 98 in addi- 
tion to the PQC oT f or mati on 50 arxf 70.. ' . 
[0115] Tha VMQI 90 » management Infbmniation for 35 
the whole disc, which contains pointer ui for mati pn, Le. 
start addresses^ of tiie onginal PGC information 50, the 
user-defined PQC infonna^oni 70. and the variety of ffle 
management taUw 92, 94,„. Access to these tables 
50, 70, 92, 94,^ becorries poesifcile bf referring to the. 40 
pointer tnforrnation. 

[Oil 6] Now, the fie management tables 92. 94, 96 
and 98 shown in Fig. 17 win be detailed here. Each of 
these tebles 92, 94, 96, 98 i$ a table for managing data 
files comprising the objecte, and is prepared for each <€ 
kind of objecta For exampla the tat)le 92 Is for manag* 
ing the movie ffles containing movie objects, whereas 
the table 94 is for managing the stOI picture files ppntaln- 
Ing stiH picture objects. 

[0117] . As described above, the object information is so 
identified fc>a8ed on the object ID stored in the ceil infor- 
mation in tiie PGC infomnatipn. During ttits operation 
address of the object infonnation fs identified via tiie ffle 
managernent tatie 92. 94, 96 or 98. For this pupose^ 
each of thefBe management tables 92. 94, 96, 98 corn ss 
taine information about the number of objecte under 
management, ID^ of the dsjectg, the size of each obje^ 
Mprmation. and so on. For example^ witentiie obfect ID 



shows a sequent order, based on this object lb speci- 
fied b/ttie cell information, it is possible to detemnine an 
Older ol tfie o^ect specAed b^f the ceO hlbrmatton k% 
the object infprrnatipn managed tsy the file management 
table. Then, from tihe order of this deternm'ned object 
information and the file size, an offset based on ttie start 
adA'ess of tfiefile manage me n t t a ble can be calctte^ 
to obtain logical address of thiB; determmed object irifor- 
mafion. 

(Otiq As shown in Rg. 17, tfie movie fUe manage- 
ment table 92 is a table fof manning movie files con-' 
lairi^Q movie objects. The movie file molagemerit table 
92 fodudes the movie object ihfbrmatiori (MJ/OBI) 92cu 
92b...,, and the table managing Infomiatibn (MJ^VFITO 
92h containing the number of movie object infbrmatioit 
and tiie size of ttte moyie obfects managed by tiie table 
92. The disc successively records same nitrnber of 
movie object information astibe number of movie object . 
information pontained in the irifoiiriallon 92h, As merf^ 
fioned eartieTi ttie movie dbjectinfoimalipn 92a.^. each 
includes the Qeneral interm atip h (AlJ^^i.O0. stream 
infonnatiofi (M_VOBjSTl). and the T map.l=urther, the 
T map mdu^es the display time O^^J.ENt) 
for each oisject urA (VOBU). 
pil^ The same structure is used in a table 
(SLAVFrn 94 foir managhg stiQ picture files contelning 
still picture objects, a tetie (D^AVFTQ 96 for managing 
cfigRal broacfoa^g fQes containing digital broadcasting 
objects, and a table (A_AVf IT) 98 for mana^ig audio 
fOes cont ^nl nq audfo objecte. 
[012(q The original PGC I nf orma tion 50 contains 
the cell information 61, 62, 63,, fhe order dl pi^Ht>aclC 
The cell irtformatipn contaflns siformation corresponding 
to tiie object information (type and object and tiie 
playback section information (Start and End) wititin the 
objecL The playbacic section inibrmation shoiiyri in the 
cell can l)e converted to address information of the 
ob(ect substance Qvough the apcess map In the obj^ 
iriforrnaApn. 

10121] As described eariier, the original PGC Mpr^ 
mafaon 50 cfiffers from thte user-defined PGC informa- 
tion 70 only In tfiat the original PGC Information 50 is 
automatically generated by the recorder so tiiat an of 
the objecte recoided on the dtec wtii be played whereas 
the user-deTtned PGC bifonnatfon 70 ts information in 
which the user can freely define ttie ptaytsack sequence. 
Thus, tiie user-defined PGC information 70 has the 
same structu-e witti tiie ori^nal PQC information SO. 
pn 22) By abstracting In advance tfie information for 
managing tiie AV streams, it becomes possOsle to deQne 
tiie piayt>ack control information such astfiePGCM^^ 
mation and ceO in f ormali o h wftiiout depending on the 
information peculiar to a given AV stream format, roak-^ 
Ing possOsle to Integrally manage AV streams; ThuSi 
envirorimiBnt can be realized in wfvch u^^ 
data w^ipttf pc^g Weii^ 
tD12^ - Fvfftfier- by ugng tite above-des^ibed dett . 
sflnjcti^-a neM^.AV ferrnat can be easQy incorporated 
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into the daia structure in DVD-RAM fay siffp^ deftning 
the manaoement anformaiion derived from the dbject 
infornialion in the eanoe mariner as other existing AV 
forniats. 

(Player Model) 

[01241 Referring now to Fig. 18, a player model for 
playing tfie above c^cat disc isde8cra)ed. As shovm iri 
Rg. 18, the player cbmf^ses a pida^ 1701, ah ECC io 
prixessor 1702, a track buffer 1703, a PS decoder 
1705, a T5 decoder 1706; ari audio decoder 1707^ a cMi 
picture decoder 1705. a switch 1710 and a controller 
1711. The epical ptck^p 1701 reads out data front the 
ojsticai disc 100. The ECC fctrdbessdr 1702 peifbrms is 
error correcfion arid other operations to ihe riBad data. 
The track tniffer 1703 tentaitiveiy stores the data after 
the ertDT correctbnL The PS decoder 1705 decodes to 
play program sfreams such as tfie nrnrvie object 
(M^VOB). The TS decoder 1 706 decodes to play trains- 2& 
port streahrvii sudi as fHei digital Sfoadc^st dt^eci 
(D_yOB). The audio decoder 1 707 decodes to pl^ tfi^ 
audio object (ADB). The still pcture decoder 1708 
^decodes to play the stdl picture dbjecL The swHbh 1 766 
^^wHches ambhg the decoders ijt^. 1 7D8,„ fbr entry of 
da^. The cbnbplier 1711 obnfrols tadi conipdne^ 
thepiayer. 

itn2Sl The cteta recorded bri the djprtical diisc 100 is 
read ty 6ie ptckMp 1 701, goes thrcnigh this ECC process 
.sor 1702. and stored in the track buner 1703. The deita 
stored in the track buffer 1703 is then eniefed into one 
of the decoders 1705, 1706, 1707 and 1708, and theh 
'decoded to be bu^sutt^ therefrortt in this switching 
^Qperatich^ the controller 171 i checks the read data arid 
.tsees the type Dtfoririatibn of Itie ceH irifdrrtiaiioh b the ss 
PGC Infbrmatioh' proyic£hg tiie playback sec^eHciEi 
according to the irieAiod deiscrbed earlier^ The switch 
1710 IS corrtroaed to svtdtch accoidlng tb the type Irifdr- 
niatioh so. that the r&ad iriferirnfiiltdn sent to ah appro- 
priate decoder. . - . . . ' 40 
[01261 IhB player of the preseni erfttjod^^^ 
ther comprises a d^ltal Interfeee 1704 for supplying the 
AV stream to exterrial equprnent Through this IrlteirfBce 
with an Appropriate cotri^nication protocol such as 
iEEE1394 aihd IEC958i the AV strearn cah be fed to the 
external equipment This Is espedaliy advantageous 
when a program of a riew AV format is outputted 
through the digital Interface 1704 to b& pilled In tiie 
external AV equfpment without using the decoders in 
this player 

[01 27J On the other hand, to s^jport a new AV for- 
mat in this player, a new decoder 1 709 adaptirig to the 
new AV feriliaf may bj§ cbt^led to the track buffer 1703 
in the same vi^ as ^e otiW existing decoders 1705 - 
170i 



(Hecbfding Op&ation t>y DVD Recorder) 

[0128] N&i, reference is rrade to Rgl isl to 
descrbe structure arxi operatfon of a CMa recordef 
accordlr^ to the present Invenfon for playing (reprbduo- 
Ing) / reoDTCfing the ab 

[0129] As shown in the f^ure^ the DVD records 
cwnprises a user interface 1901, a system controller 
1902, an anafog tuner 1903, an encoder 1904, a dt^ 
tuner 1905, ah analyzer 1906, a cSspiay appar^M 
1907, and adecoder 1908. The user oritefface 1901 pro- 
vMes a di^lay for the user ard recces requests from 
the user The ey^em controflef 1902 manajgies and corv 
. trols overall of ^e DVD recorder The ahafog tUher 1903 
recdves VHI^ end waves. The mmdeir 1§04 con^ 
verts analog signals into cfigltaf signals encode the 
digital signal into an MPEQ prc^raiti stream The distal 
tuner 1905 receives saterite cHgitai brpadda^hg. the 
analyzer 1906 analyzes ali MPEQ transport streain 
tt&ni torn the digitaf broadcast satelKt^ the di^lay 
apparatus 1907 indudes a tVmmttor and speaker sys^ 
tern. The decoder 1908 decodes fte AV strums. The 
decoder 1908 indiKies decoders shoWn in trig^iiL The 
DVD recorder forlher corrprises a digHal interfece 1909,- 
25^ a frcickt»ffer l9l6 for temporal 

bewriti6rt,ardadrive19li for witln^ data oH DVD- 
RAM 100. The digital interface 1909 is an inieffece for 
ou^piiitiirig fo extmiai equ^enit tfirou{^ such a proto- 
arfa8lEEE1394. . 
30 [diddg in the bVD recorder having the above cbrv 
figuratibh. the user iriterfece portion 1901 first receives 
dernand from the user. The usbr interface 1901 trara- 
mits a rec|uest from the user to tfie system cbntifoller 
1902. The system ci»itroller 1902 interptets the request 
into cornmands to send to appropnate mbdufes. Wheri 
the riBquest from the user is to record ari analog broad- 
casting pfbgrarh, tiie system cditrbfler 1902 requests 
the tuner 1 903 to receive the program, and the mcodeT 
1904toericbde. 

(01 31 J the ehopder 1 904 perfbrriis vfeieo ehc»dihg, 
audio encoding and systertl eribbding on the AV date 
received from the analog tuner 1903 to output the 
encoded data to the track buffer 1910/ 
[0132] The encoder 1904, upon commendng the 
45 encoding bperatioh, sends the playback start time 
(M-.VOB_V-S.P7K0 of the MPEQ program stream 
encoded to the system cbntroDOr 19Q2L and then in par* 
aOel with the encodihg operatlba sendd the tifne length 
and size ihformatiiwi of the movie object unit (VOBU) to 
so the system conirollei' 1902 as sourfee informatioh for 
creating the T map. 

[0133] Next, the sysitern control)^ 1902 fesues a 
recorcfing request to the drive 1911, sb that the drfve 
1911 takes c&ta stored Iri tfie track buffer 1910 and 
55 records Ws infbfmatfoh bathe DVb-PlAM disc 100. At 
that tme^ the system cpntrbijer 1902 ihltnicts the c^e 
1911 ^efe tS. store tfie Btferrtiatibh oh the disc lob 
abcbrdif^ to »e allocaibH irtfc^^ df the file ^ 
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IP134] Ending of the recording operalion Is 
demanded b/fhe user through a stop request Theslop 
rec^est from Ihe user is transrralted through tho^ user 
interface 1901 to the qfstem oonlroOer 1902. The eye- s 
tern controier 1902 then teaies 019 slop reque^ to the ^ 
analog tuner 1903 and the encoder 1904> 
pi 35] Upon reception of the stop request from the 
system oonlroOer 1902, the encoder stops the encoding 
operafipni and sends the playbaok ^op fime 'a 
(MVOB_V_EJ>TM) of the test encocl^d MPEQ pro- 
gram stream to ttie 8)fstarn controller 1902. 
[0136) After the encoding operatfon is ovv. the syst- 
tern controller 1902 aeatos the movie object infbnna- 
tion (MLVOBQ based on the Mormafipn received from is 
the encoder 1904. Ne)d, the systefncontroOerl^ 
ate$ fire oefl Mofmatfon corresponcfinQ to the movie 
ofajet inf or mall Qn (M^VOBQ. The important point here te 
. that the ^pa infermaflbn In the ceD I niwmali o n must be 
specified as "^ivOB*. As described earf en the Infbr^ 20 
matiori fn the cell Info r mali on Is configured wfHhout 
depencfing on the movie ol:ject (M_VOB][« and altinlbr- 
mationwfiich depends on the movie ot^ect ^.VO^ is 
concealed Into the movie otsject lnfbrmafion ^_VDBi). 
Therefore, an error in recognizing the type information 2s 
in the cell inf o rniaii on wft lead to tiabfSfy to perform npr^ 
nriai playbacK possibly resulting in system dowru 
[013^ Ftnaiy. the system controller 1902 reciMests 
the drive 1911 to finish reconing the datostofedlrittie 
track buffer 1910^ and to record tie moyfe object, infor- 30 
mation (M^VOBt) and cell In k m nat i on^ The drive 191 1 
records the data remaining in tf» track k>uffer 1910, the 
movie ofc^ect lnfpmiatiGH[) (M^yOBQ and the eel infor^ 
mation en the OyD-RAM. subsequently cc^npleling the 
reopfding operaticfv ' ss 
[0138] Next, cfoscri>fion will be made in a case of 
the ueer% requesltlcr repooiing a cfigHal broadcast prp^. 
grairt 

[01391 The user^ request for recording the digtaM 
broadcasQng program transmdtecf through the user ^ 
interface 1901 to tfie system controller 1902. The sys^ 
tern oontroHer 1 902 titen requests the di^fitai tuner 190$ 
to record, and tfte analyzer 1906 to analyze received 
data. 

[O140] An MPEQ transport sfream sent from the 4^ 
digital tuner 1905 is sent through tfie analyzer 1906 to . 
the track buffer 1910. The analyzer 1906 first picks up 
from the MPEQ transport strecun the start time Informa* 
tion (p_VOB_y_S_PTM) as infomnatfon necessary for 
generatino the cfigttal kkroadcastflig object information bo 
(D.VOBI). and sends this in for ma tion to the system 
controller 1902. Next, the analyzer 1906 drtermines the 
movie object unit (V06U) in the MPEQ transport 
stream, and sends the time length and size of the nv3vie 
object unit as tnfcvmsdion necessary for creatnr^ the T 55 
map to the ey^em controll^ 1902* It shoidd be noted 
that the rrn^vle object unit (VOBU) can be determined, 
as despribed ear^jBTv based on flti0 random access insli*- 
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cator (rarKfom_acc»s8.lrviicatc^) in the appfteaHdri flekl 
contained in the TS packet header. 
PH41] Next the system controDeir 1902 outputs a 
recorcfing request to the drive 1911. Then the drive 
1911 picks up the data stored in the frack buffer 1910 
and records the data in the DVp-RAM disc 100. Atthte 
time» the system controOer 1902 also informs tfie drive 
1911 where the drive 1911 shoi^d record tfie infonriia'^ 
tion on toe disc 1 00, based on; albcafion Inlormafion of 
the flisi system 

IP14^ Ending of the recordi n g operafion Is 
foslructed by toe user tfvou(^ a stop request The stop 
request from the user is transmitted tfvough the user 
interface 1901 to toe ^em ccmfrolter 1902L This sys- 
tem cpntroOer 1902 then Issues toe stop requestto the 
digftal toner 1905 and toe anatyzer 1908. 
10143] The analyzer 1906. upon recepfim 61 the 
stop request from toe system controfler igosi* stops toe 
anaiyzirig operaQbn. and sends the cSspl^r end tniie 
(D_VOB JLEJPTND of toe movie bisect unit (VOBUf) Of 
toe last analyzed MPEQ transpc^ stream to the Qfstem 
controDer 1902. 

(0144] After the conqpleikm of receiiHng the digftal 
traadcasttog. to.e systern cortooOer 1902 creajte toe 
digital broadcasfir^ object in for ma l i on (D^VOBI) based 
on the in forr na tion received from toe analyzer 1 906, and 
next creates toe cell fanformafion corresponding to the 
digital broadca sBn g. objet infsNinatiqn (D.VOBQ, at 
which time toe type infoi ma tloti to tfie eel In fo i ii ialiu n is 
specified as "tM/dB". 

[014^ RnaOy. toe system controOer 1902 requests 
toe drive 191 1 to finish recoitfing toe data stored to toe - 
track buffer 1910, and to recoid toe digitai broadca^ing 
obfect in for mat ion and cell informatiork The drive 1911 
recoids the data remaining In the track buffer 1910, tola 
digital brq^Kfoastirig ot^ect mfonnation (D^VQ^^ 
toe cell i riforni a i i on on the DVPj^RAM disc 10Q, cQmplcft^ 
Ing toe recordtog opCMBflort*- • 
CDI146I The d)ove descr^pSon te made on toe; basa 
that the user makes request to start and stop recordtog. 
When a froer recording function c o mm o nl y provided in 
a VTR astern is usedi toe system oantroOer automafr' 
cally issutt recordtog start and stop convrands In 
stead of user^ reiquesl and thus toe steps of ppcM^eBpn 
performeci 1^ the DVb record aro. esseritially^d 
same. 

(Pleyfoaq|c Operation DVD Rectord^ 

19147] Next playback operatioh to the. DVD 
recorder will be descrtoed. . 
PH4Q1 F=ir^ the user intertope 1901 receivee a 
request from the user; the usef ftitertoce 1901 trans^ 
rnits toe request to toe system coptroQer 1902^ The sy^ 
tem controller 1902 interpr^ toe us^*s recpJest to 
c o m ma nd s to send toem to ap propr iat e modules. For 
exanple, when the usels request denriandspic^b^ . 
a PQC mfomiatfon. toe system controller 1 902 arialyzes 
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the PGC informatiOT and ceO information to see which 
. object should be played Desaption v^l be made below 
for B case in which an orl0*ff)al PGC oon^ndng m§ 
' movie object (MJfOB) apfid ohe ceQ Ir^bmnatiQn is 
played. s 
[0149] The system controller 1902 first analyzes the 
type ffifiormafion stored in the cell fnbrmatioh In the 
PGC infomrmtion. When the type Information is 
it means that the AV streanri to t>e played is 
the streaim recorded as the MPEG program stfeahi io 
Next, the system controller 1902 refers to fiie ID of the 
cell MatrvBAtm to find thd correspohdiii^ tnbsne object 
infbninatibri j^Ji^OBQ from the tat^a (M_AVFrT). The 
system con^oAer 1 902 then fimis start address arid end 
address of the AV data ip l>e pfay^ acdoMhg fiai the is 
start time infornmtion (r\^_VOBLV_SJ'TM) and end 
time infoirmationi (MJ/OB_y_E_PTM) centred Bi the 
mane bbjbct infbrrnatioh, a^ 
[6150] ISicDc^ the systern obhtroOer 1902 sends to 
the drhre 1911 a request for reactihg %btn DVD-fiAM 26 
100. together with the start address of the readtn^. The 
drive 191 1 then reads out AV data from tfie a0ress 
g'ven by the system oontroDer i962/arid st^es ttie rted 
data to the trade buffer 1910. 

[01511 Next, the system controller 1902 sends to ^ 
the decoder 1 908 a decoding request of the MPEG pro- 
gram stream. The decode 1908 then read out the AV 
data stored bi the track buffer 1910 todecqde the read 
data, the decoded AV data » outputtied dvbuG^ the dis* 
play apparati^ 1907. ^ 
[01521 On the completion of reading afi %\e data 
instructed by the system controlier 1902, tbe drive 1911 
reports to the system confrofler 1902 that the reading 
operation is completed, the systehl (X)ritro 1902 . 
then issues a command to thie decoder 1908 to sfo0 the 3S 
playback qpieratioh. the decbdeif 1908 continues to 
decode data until the track buffer 1910 is &nptied. After 
afl the data is decoded and played, the decoder 1908 
reports to the system controder 1902 that the repilay 
operafiori is firoshed, then bringirig the playback opera- 40 
tibn to ai cbn^lete end. 

[01531 The above description was made for the 
case in which one original PQC containing one rridvie 
object (M.VOB) and one cell infomiation is. to be 
played. Howi3ver» the playback operatioh of tfie AV 46 
stream can be performed by the same steps of opera- 
tion whether the original PGC contains onty one digital 
broadcasting object (D_VOB), contains a plurality of 
movie objects, contains a plurality of digital broadcast* 
ir»g objects, or contains bdh movie objiKis ahd digital so 
brbadcasfting object Further, the same goes with a case 
in which the original PGC contains a plurality 6^ c^is, or 
in a case of the user-defined PGC 
[bl54] F^urther, the audio object (AOB) and other AV 
stream^ i.e. the stiO picture object (SJi/OBS) are han- 55 
died essentially in thie sarhe procedures by the same 
modules, di^ering drily in the configpatfon Withih the 
decoder 190a In these cases, the decoder 1908 may 



be configured by the PS decoder 1705, the TS decoder 
1706, the audio decoder 1707, or the stU picture 
delcoder 1 708 as shown 'v\ Fig. 18. 

[p155) Next an example is takm for a case in wNdt 
the decoder 1 908 does not have capabll j^es for jdle^g 
aO Kinds oi the AV streamsL 

[diisg If the decoder 1908 does not have playtsack 
cap^bflity for the MPEG trarispbrt stream, playback 
operatioh by the decoder isios is impossit^ie as 
descrfoed above. In such a case the digStaf interf^e 
portion 1909 is used to stfiply external eqUipxrient with 
the ctetai, so that tfie data cah be played me external 
ec^lpmeht^ 

[01^ When the ^erin cbntrpller 1 902 finds from 
thfii ceH tnforma te ri in tfie PGC Intermatioh that tiie user 
requests playt>ack of a ifgrtiaf bifoadcastir^ 
(d_VOB} hot kipported by tiie system, the sybtkti cbrv 
trailer 1 902 requests t\e digital interface 1 965) lor e^r- 
nal output instead of requesting the decoder 190@^ for 
playback The digital interface 1909 transmits AV dgfi 
stored in the track buffer 1910 iri accordance with the 
corrimuriicaOioh prdtocbi of the cbhriected dgHai thter- 
faciBL Other operatioris peifbrmed are tiie samiB as those 
perfomied when the movie object 0^^.VOB} ^ pli^iid. 
[pi58] A Judgment nrnist be made whether or not 
the decbdigr 1903 \z cbmpatfole iwith the AV stream 
requested tor repti^. tMs jud^eiit may fc>e made tiy the 
system cmtrollef 190^ itself, or the systehl cbntroOer 
19bk rray this d663de^ 

(DVD Player) 

[01 59] Next, with reference to Rg. 20, a DVD player 
according to the present invention is descrfoed. The 
DVD player is a reafization of the pl^er model 
descrfoed above to play the above optical dl»:. 
[0160] As shown in the figure, th^ DVD player com- 
prises a user inteifacie 2001, a system controlier 2002, 
a display apparati^ 2003. a decoder 2004. a di(^ 
inteirface 2005. a track buffer 2006 ahd a drive 2007. 
the user interface 2001 receives requests from the user 
and displays soitie irv£cations to the user. The system 
corrtroller 2002 manages and controls overaO of the 
DVD player. The display apparati^ 2003 includes a TV 
morAor ahd speaker system. The decoder 2004 
decodes the MPEG stfeark The dig^ interlace 2005 
connects to IEEE1394 and so on. The track buffer 2006 
temporaOy stores the data read from the DVD-RAM 100. 
The drive 2007 reads data out frbrh the DVD-RAM 1 00. 
The DVD player cbnTiguriBd as abbve performs the same 
playback qderaticNnls as In the PVD recordd" de8cni>ed 
earfier. 

[0161} It should be noted tliist the DVD^RAM is 
taken as an example In the present embodimBnt How- 
ever^ the same descr9)tion sd far has beeri made 
applies to other mecfia.^ The present invention should 
not be limited to such media as the pvp-F(AM and other 
optical ciscs. 
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[0162] Further, accotcBng to the present errixxif- 
ment 0ie AV Bkeam not supported fay the decoder is 
played through the digrtal interfaca Ktoifvever. those AV 
streams which are supported by the decoder be 
bu%nitted to exftemaJ equipment through the digital 
interface deperKfing on the request frtm 
01163] Further, accordihg to the present emtodi- 
merit fie audio data' and the sttt picture datu were 
treated as unlquoi data differing from ihe MPEQ 
streams. Howsyar, these data may also be recorded Ip 
the format of MPBQ system sireanrt 
[0164) Althoigti vie present inyention has been 
described in cormedbn with specified embodiments 
thereof, many otfier modtficatlpns, cqrrectbns and 
applications are apparent to those sldV^ h ttib art 
Therefore, the present invents 
closure proyided herein biit Dmited on^ to: the scope of 
the appended dalms. 

ClafrnSt 

1. An informafen recording medium for recording of 
ob|ects which include at least one of imaQe data, 
artd audfo data, ttie medbm (100) obmprE^ng; 

object information (80) indudbg identigcation 
infbrmafion (80a} and map infcNTTiation (80c) fipr 
each ofcyect. the identffication inlprmaticHi idenr- 
tifying the object, the m&^ informatiQn fi^s^ 
Ing a piiykNick tfrne of the bbfect witfi an so 
address of a component of the ofajecS. on the 
medium, the component being played back at 
the pls^t>ack time; and 

playback control Inffo r n m Uo n (50, 70) Induding 
at least one of ceB information (60) in a prede- 35 
termined order, said ceil Information containing 
type informal ^60a), identification infomna* 
tion (eob) and playback section infbrmafion 
(60a 60d]i. the t>pe informafon Indicattng a 
kind of the object the idenfification infbrmafion 4o 
. identifyhg the object, the playback sedipn 
nifbrmafion specif^ng a sediori in which the 
object is being played; 

wherein the ordW of ceO bifomiation in ttie pl^- 
back control Information indicates the order in 
which the objects specified.by respecti^ cell 
informaiion are played. 

2. The I nfo r n iall on recording medkjm accoitfing to 
claim 1 i wherein the order of cell informatipn (60) Is so 
determined according to the order in wt^ the 
objects specaied in respective cell in f o rmatfa n are 
recorded to the medum. 

3L The information recordoig medkim accorcOng to 55 
dalm 1. wherein the obfect information (80) furtfier 
includes #ie at v^ch die obfect starte to be 
played, and time at which the object ends to be 



played. . 

, 4/ ThiB infoihiuUoii recordlhg medium accofdhg to 
daim 1 , whereih the inforrmrtioh (80c) ^iductes 
s a start cddress of the object informafion/dab 
of the ci^ect, cuid playbacktiriiie Imglh 
ponents of the object 

£L the infbmiatlon recording nfiedtuno acoordbig to 
10 c^m 1i fiQlher compri^rHi a management table 
^,94,96 J|8| for mmgihg the objiect N^^mafipn 
by aktod of ot^ect the rhanagement table indudbg 
a stort address of the mahagefhent tabids ttie 
nuofoir of managed ofc^ect Iritontiatibn^ anci the 
15 sbepjfth^ managed o^ecttnft^^ 

6. The irifojmation raconJing medium aco^itfirig 
daim 1 . whereTn fie land of object indud^ at least 
orii qf m0vie deito, sdl ptobire data, digl^ bread* 

20. cai^datd,anda|i(^ 

7. An ap^aratu? recdrtOng data to me information 
rejponSn^ to daim 1, cornprte*^ 
Ing*: ' ' 

a fff^ unit (1905) for receMng an MPEG tra^ 
port stream from eocternal eqt^pmeri^ 
a second unft (190Q) for reacfan^ Jie 
rahdomjBCoesaJndicafoir ftoni tfie received 
MPEQ transport stream, and gehergtfog an 
access point infbrm^on based on the read 
"random^jaccessJndicatQr*. 

8. the apparatus for recoiding data accoiding to claim 
7, whOT«h the aqcess point tnformatfqn indudes 
thejSmelertgtharxjthe sizeof tfiet^iry)^ 
object^' 

9. the apparatus for recording data apcord"^ 
7] i^ereln the second unft (19Q^ generates tfte 
time at which the object starts to be played arid the 
time at which tie object ends to be played, by aiiit* 
iyzing MPEG transport streami 

46 16^ the ajfsparatus for recoiding dato according to 
7, furlher comprising: 

ai^ unit (1903) for receiving tfte signai of an 
artalog broadcastir^; and 
an encoder (1904) for converting the receh^ed 
si^pial intq digital signal to encode tito ^ 
sij^ to K/IPEG program mreahi 

11. An apparatus for recording data to the Inf^matiort 
recorc^ medium according to dalm 1 • comprising 
a unR (1902) for recording infomiatfoh into ihe 
plajftsack conM Infoiiiiulfoii, and the type ihfprma^ 
tion for indicating a Wnd of ofejecL, 
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12. An apparatus for' reproducing data from the infor- 
mation recording medium according to dalm 1. 
■ comprising: 

a ptdoip unit (1701) for reading object data s 
recorded in the recording nnedlum; 
a plurality of decoding units 
(1705,170S,17Q7/l708,1709) for decoding the 
read object data acoordirig to the kind of the 
object; io 
a selecting urst (1701) for selecting one of the 
decodng mits for playback operation: and 
a controlling unit (1711) for reading the ^e 
information Ihtidded in the p{ayt)dck control 
informatiorii and confrolfing the selecting units is 
to select one of ^e decoding units according to 
the read type Infciiiriatiori 

13. The apparatus apcxinfihg to dalm 12, further com- 
prising: 20 



ing the step of passing the read object data to exter- 
nal eqiapment without decoding vitien the idnd of 
the object spectfied by the playt>ack control infor* 
mation is a Idnd of an object which can not be 
decoded 



an external fritenace (1704) for passing djtject 
data read out from the recording medium to 
external eqii^ment; 

the s^ecGrig iihit (1710) for selecting one of the 
^ plurality of deppcGng units and the extieimal 
. interface; and 

. the doTitrdhng urdt (1711) for contrdling the 
* . selectihg unit so as to select the extemal Inter- 
. ^e when the Wnd of the object specified by 
tfie playi>ack cbritrd kifDfrhation is a kind of an 
object which ciainnot be decoded by the decod- 
ing units.. 
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14. A method for 
recording medium 
the steps of: 



deita. to the Information 
to daim 1, comprising 
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receiving an MPEG tran^ort stream from 
. external equipment; 

reading the *ranctom_access_incficator'^ frbriri 
the received MPEG transport stream; and 
generating an acpess point information based 
on the read Vandbm_accessJrKficator^. 

15. A method for reproducing data from the infonmation 
recording mecfium according to claim 1, comprising 
the steps of: 



. reading out object data from the recording so 
medium; 

reading out the type information of the pl£^ack 
control Information in the recording medium; 
and 

decoding the read object data according to ttie ss 
read type information. 

16. The nnethod according to claim 15 furtfier cornpris- 
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RECORDING DAtE&TlME 



1) The Foreign Movie Theatef 9S.9^pm9 : 00- 



2) Morning Drama Series 



98.9^ain9:30- 



3) World Cup Finals 

4) Beeti^oveh 



98.6.10 amz: 00- 
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